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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element where 
occurrence of non- luminescent parts (dark spots, DS) caused by H20, 
etc., is suppressed, and which has practically sufficient durability. ^ 
SOLUTION: This organic EL element 1 has a light transmitting positive 
electrode substrate 2, a light transmitting positive electrode conductor 
3, an insulating layer 5 having an aperture 4, an organic layer 6 including 
a luminescent layer, and a negative electrode conductor 7. The 
insulating layer 5 is made of a silicon nitride compound being a 
hydrophobic inorganic material such as SiN, Si2N3, Si3N4, and SiON. The 
upper surface side of the positive electrode substrate 2 is sealed by a 
box container part 8 opening downward. The positive electrode 
conductor 3 and the negative electrode conductor 7 air— tightly perforate 
the sealed part of the container part 8 and the positive electrode 
substrate 2, and are led out. An insulating layer 9 made of the silicon 
nitride compound is formed on the internal surface of the container part 
8. Most of the internal surface of the enclosing equipment is covered 
with the silicon nitride compound, thereby the device obtains the 
constitution where emission of H20 is suppressed. Consequently, the 
DS does not occur in the organic layer 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates 
to the organic EL device which was appUed to 
the organic electroluminescent element (it is 
also hereafter caUed an organic EL device) 
equipped with the organic luminous layer, 
especially was excellent in endurance. 
[0002] 

[Description of the Prior Art] An organic EL 
device is a display device which displays using 
emission (fluorescence and phosphorescence) of 
the hght at the time of having the structure 
whose thin film containing a fluorescence 
organic compoxmd was pinched between the 
electron injection electrode and the 
hole -injection electrode, making an exciton 
(exciton) generate by making an electron and 
an electron hole pour in and recombine with 
said thin film, and this exciton deactivating. 
Although the luminous layer which is the thin 
film which contains a fluorescence organic 
compound as mentioned above is prepared at 
least between the electron injection electxode 
and the hole-injection electrode, each class, 
such as an organic or inorganic hole-injection 
layer, an electron hole transportation layer, an 
electronic transportation layer, and an electron 
injection layer, is formed if needed. 
[0003] One of the basic configurations of said 
organic EL device was shown in drawing 6 . 
This organic EL device is using the alloy of 
magnesium and silver for the anode plate 101 
on the glass substrate 100 as a triphenylamine 
derivative (Diamine) and an organic luminous 
layer 103 as ITO Qndium Tin Oxide) and an 
electron hole transportation layer 102 as tris 
(8-kino rewrite) aluminum 011) (Alq3) and 
cathode 104. The thickness of organic each 
class is about 50nm. Vacuum deposition is 
performing membrane formation of each class. 
When the direct current voltage of lOV to 
which an electron injection electrode considers 
minus and a hole -injection electrode as plus is 
applied in this organic EL device, it is 1000 
cd/m2. Green luminescence of extent is 
obtained. 

[0004] Drawing 7 is the sectional view of the 
organic EL device indicated by JP, 3*274694, A, 
and this organic electroluminescence has the 
structxu-e which takes out cathode 104 on the 
substrate 100 with which the anode plate 101 
was formed. In drawing 7 , the same sign as 



drawing 6 is given to the part equivalent to the 
basic structure of the organic EL device 
mentioned above, and explanation is omitted. 
In drawing 7 , the ejection electrode 105 of 
cathode 104 is formed on the substrate 100, it 
takes out with an anode plate 101, some 
electrodes 105 are covered, and the insulating 
layer 106 is formed. The through hole 108 for 
connecting opening 107, and the ejection 
electrode 105 and cathode 104 for taking out 
luminescence is formed in a part of insulating 
layer 106. Cathode 104 is installed even in this 
through hole 108, and is connected with said 
ejection electrode 105. According to this 
structure, it shall be generous to a gap of a 
cathode vacuum evaporation© mask, and a 
detailed display pattern shall be formed. And 
said insulating layer consists of photoresists 
which are the organic substance. 
[0005] 

[Problem(s) to be Solved by the Invention] The 
biggest technical problem of an organic EL 
device is an improvement of endurance. Also in 
it, generating and growth of a 
non-Ught-emitting part which are called a dark 
spot (it omits Following DS.) have been the 
biggest problem. If DS becomes the magnitude 
of 50 micrometers or more which can be 
checked with the naked eye, the component wiU 
pose a problem practically. Even the magnitude 
of 10 micrometers or less which cannot be 
checked with the naked eye wiU pose a problem 
too, if an application is a printer head etc. 
Effect of moisture or oxygen is enlarged as a 
cause of DS, and especially moisture does effect 
also with a very big minute amount. For this 
reason, the organic material to be used is 
refined, the degree of vacuum at the time of 
membrane formation is made into sufficient 
thing, and the device for removing moisture as 
much as possible, such as adopting the 
structure which closes a component completely 
in a container, is performed. Also with the front 
face of the ITO film, before forming a hole 
impregnation layer, the ITO front face needed 
to be changed into the very pure condition by 
plasma treatment, UV ozone washing, etc., but 
the adjoining insulating layer was the organic 
substance, and since these processings 
decomposed, the front face of ITO was not able 
to be changed into the pure condition. 
[0006] Moreover, it also sets to an inorganic 
insulating material and is SiOx. Like, moisture 
was adsorbed, many things emitted behind 
existed and there was a case where it became 
the cause of DS. 

[0007] Moreover, although the structiire which 
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closes a component in a container was 
indispensable as a cure against DS, generally 
the cap used as the container for the closures 
sealed in a substrate consisted of glass 
ingredient metallurgy group ingredients. 
However, although it became clear that H2 O 
which stuck to the front face of these 
ingredients might be emitted behind, any 
measures were not taken conventionally, either. 
[0008] This invention has little generating of 
DS resulting from H2 O etc., and it aims at 
offering the organic EL device which has 
sufficient endurance practical. 
[0009] 

[Means for Solving the Problem] The organic 
electroluminescent element indicated by claim 

1 is characterized by said insulating layer 
containing a silicon nitride compound in the 
organic electroluminescent element by which 
the organic layer containing a luminous layer is 
prepared between the electrodes of a pair at 
least with transparent one side,^ and the 
insulating layer is prepared between one side of 
the electrode of said pair, and said organic layer. 
[0010] The organic electroluminescent element 
indicated by claim 2 the anode plate of the 
translucency formed on the anode plate 
substrate of translucency, and said anode plate 
substrate ■ with a conductor said anode plate -■ 
opening of a predetermined pattern with the 
insulating layer formed in preparation for a 
conductor top said insulating-layer top and said 
anode plate of said opening .circles -- a 
conductor - the cathode formed on the organic 
layer containing the luminous layer prepared 
upwards, and said organic layer -- in the 
organic electroluminescent element which has 
a conductor,, it is characterized by said 
insulating layer containing a silicon nitride 
compound. 

[OOll] the organic electroluminescent element 
indicated by claim 3 an organic 

electroluminescent element according to claim 

2 setting said anode plate - a conductor, 
said insulating layer, said organic layer, and 
said cathode it is characterized by having 
covered the conductor, having attached the 
container member in the airtight condition on 
said anode plate substrate, and covering a part 
of inside [ at least ] of said container member 
with the ingredient containing said silicon 
nitride compoimd, 

[0012] The organic electroluminescent element 
indicated by claim 4 the cathode formed on the 
cathode substrate and said cathode substrate • 
a conductor and said cathode *- opening of a 
predetermined pattern with the insulating 



layer formed in preparation for a conductor top 
said insulating-layer top and said cathode of 
said opening circles - a conductor the anode 
plate formed on the organic layer containing 
the liiminous layer prepared upwards, and said 
organic layer in the organic 

electroluminescent element which has a 
conductor, it is characterized by said insulating 
layer containing a silicon nitride compound. 
[0013] the organic electroluminescent element 
indicated by claim 5 -- an organic 
electroluminescent element according to claim 
4 setting - said cathode ■ a conductor, said 
insulating layer, said organic layer, and said 
anode plate - it is characterized by having 
covered the conductor, having attached the 
container member in the airtight condition on 
said cathode substrate, and covering a part of 
inside [ at least ] of said container member with 
the ingredient containing said silicon nitride 
compoimd. 

[0014] The organic electroluminescent element 
indicated by claim 6 is characterized by being 
chosen from the group which said silicon 
nitride compoimd becomes from SiN, Si2 N3, 
Si3 N4, and SiON in the organic 
electroluminescent element claim 1, 2, 3, 4, or 
given in five. 

[0015] The organic electroluminescent element 
indicated by claim 7 is characterized by being 
SiN by which said silicon nitride compound was 
formed by the plasma-CVD method in the 
organic electroluminescent element claim 1, 2, 
3, 4, or given in five. 
[0016] 

[Embodiment of the Invention] Adsorption of 
moisture and the very small hydrophobic 
inorganic material of emission were used for 
the organic EL device of this example as an 
ingredient which constitutes the insulating 
layer prepared between the electrode and the 
organic layer. According to this invention 
person's etc. experiment, as this hydrophobic 
inorganic material, silicon nitride compounds, 
such as SiN, Si2 N3, Si3 N4, and SiON, are 
suitable. It explains with reference to drawing 
1 • drawing 3 , comparing with the conventional 
insulating material about the result of said 
experiment which investigated the emission 
gas property of SiON and SiN. 
[0017] The experiment which showed the result 

to drawing 1 - drawing 3 shows the 

gas-evolution property of a sample, i.e., the 
relation between capacity and temperature 
emitted from a sample, and is conducted by 
mass fixed analysis. Drawing 1 shows the 
emission gas property from SiON. There is very 
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little emission of H2 O of a mass number 18 so 
that this graph may show. This value is figures 
[ single or more ] fewer than as compared with 
the H2 O burst size of SiO cxurently 
conventionally used as an insulating material 
so that it may mention later. Moreover, it sets 
to this SiON and they are mass numbers 28, 16, 
and 17, N2 [ i.e., ], NH3, and CH4. It is detected. 
N2 Since emission has begun from about 310 
degrees C which is membrane formation 
temperature, it is thought that it exists in the 
condition of not combining with other 
molecules, in the film. NH3 Although emission 
is checked from 310 degrees C which is 
membrane formation temperature, the burst 
size is increasing from 600 degrees C 
overwhelmingly, the time of membrane 
formation NH3 ****** it is not ■- it is 
thought that it exists in the condition of having 
combined with Si. This is in agreement also 
with the analysis result by FT-IP. 
[0018] Drawing 2 shows the emission gas 
property from SiN. emission is checked two 
mass numberH2 it is . Correlation is regarded 
also as pressure strange dynamic 
characteristics. There is very little emission of 
H20 of a mass number 18. NH3 of a mass 
number 16 It is few. It is NH3 as these H2 O. It 
is considered the background of equipment, it 
exists in surface adsorption and the film - 
thermal - an unstable molecule - said H2 It is 
thought that there is almost nothing to except 
and it is precise membrane structure. 
[0019] Drawing 3 shows the emission gas 
property from SiO conventionally used as an 
insulating layer. From SiO, they are H2 O of 
mass numbers 18, 2, and 16, H2, and NH3 so 
that this graph may show. It is emitted mostly. 
Especially the burst size of H2 O becomes 10 or 
more times of the matter of this example shown 
in drawing 1 and drawing 2 depending on 
temperature. 

[0020] Thus, in an organic EL device, if an 
insulating layer is formed using sihcon nitride 
compounds, such as SiN and Si2 N3 which are 
a hydrophobic inorganic material, Si3 N4, and 
SiON, since there is very little generating of H2 
O in an envelope, generating of DS can be 
controlled. While the front face of ITO can be 
extremely made into clarification by plasma 
washing of Ar, 02, Air, etc., or UV ozone 
washing before forming a hole impregnation 
layer by this, the effect on the organic layer by 
water adsorption can be suppressed, and 
generating of DS can be prevented. 
[0021] Next, with reference to drawing 4 and 
drawing 5 , actual component structure is 



explained still more concretely. The organic EL 
device 1 shown in drawing 4 has the anode 
plate substrate 2 of translucency. the top face of 
the anode plate substrate 2 -- the anode plate of 
translucency the conductor 3 is formed, an 
anode plate on the conductor 3, the insulating 
layer 5 equipped with the opening 4 of a 
predetermined pattern is formed. This 
insulating layer 5 is formed with the sihcon 
nitride compound mentioned above, the anode 
plate an insulating-layer 5 top and in opening 4 
- on the conductor 3, the organic layer 6 
containing a luminous layer is formed, the 
organic layer 6 top • cathode - a conductor 7 
forms having cathode the end section of a 
conductor 7 is drawn on the anode plate 
substrate 2. And sealing of the container 
section 8 (cap for the closures) of the cube type 
in which the inferior surface of tongue carried 
out opening is carried out to the top -face side of 
the anode plate substrate 2, namely, the 
container section 8 an anode plate *: a 
conductor 3, an insulating layer 5, the organic 
layer 6, and cathode a conductor 7 is covered 
and it is attached in the airtight condition on 
the anode plate substrate 2. and an anode plate 
-- a conductor 3 and cathode a conductor 7 
penetrates airtightly the container section 8 
and the closure section of the anode plate 
substrate 2, and is drawn outside. The 
insulating layer 9 of said silicon nitride 
compound is formed in the inside of this 
container section 8. lOnm or more from which 
practical insulation is acquired is suitable for 
the thickness, without producing a pinhole. 
(There is especially no limitation in the thick 
direction.) 

[0022] Since most insides of an envelope were 
covered by silicon nitride ******** which is a 
hydrophobic inorganic material according to 
the example of drawing 4 , it can prevent that 
H2 O emits from the inside side of an envelope 
(the container section 8, anode plate substrate 
2). In addition, although insulating layers 5 
and 9 were formed with the silicon nitride 
compoimd, suitable effectiveness will be 
acquired if it forms with the ingredient which 
contains a silicon nitride compound at least in a 
part. In addition, as a configuration material of 
an envelope, soda lime glass, boro silicated 
glass, a stainless alloy, an aluminum 
containing alloy, etc. can be illustrated. 
[0023] The organic EL device 11 shown in 
drawing 5 has the cathode substrate 12. the top 
face of the cathode substrate 12 cathode " the 
conductor 13 is formed, cathode - on the 
conductor 13, the insulating layer 15 equipped 
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with the opening 14 of a predetermined pattern 
is formed, the cathode an insulating-layer 15 
top and in opening 14 on the conductor 13, 
the organic layer 16 containing a luminous 
layer is formed, the organic layer 16 top - an 
anode plate a conductor 17 is formed and the 
end section is drawn on the cathode substrate 
12. And sealing of the container section 18 (cap 
for the closures) of the cube type in which the 
inferior surface of tongue carried out opening is 
carried out to the top -face side of the cathode 
substrate 12. namely the container section 18 
■- cathode a conductor 13, an insulating layer 
15, the organic layer 16, and an anode plate - a 
conductor 17 is covered and it is attached in the 
airtight condition on the cathode substrate 12. 
and cathode a conductor 13 and an anode 
plate - a conductor 17 penetrates airtightly the 
container section 18 and the closxire section of 
the cathode substrate 12, and is drawn outside. 
The insulating layer 19 of said silicon nitride 
compound is formed in a part of inside (inside 
18a of the container section 18 which meets the 
cathode substrate 12) of this container section 
18. It is not formed in the side inner skin of the 
container section 18. The thickness is lOnm or 
more. 

[0024] With the organic EL devices 1 and 11 of 
this example shown in drawing 4 and drawing 

5 , the layers 9, 5, 19, and 15 of the silicon 
nitride compound which is a hydrophobic 
inorganic material are formed in a part of 
inside [ at least ] of the container sections 8 and 
18, the electrodes 3 and 13 of substrates 2 and 
12, and the location between the organic layers 

6 and 16 by predetermined thickness. If the 
thickness is set to lOnm or more as mentioned 
above, the sputtering method is also possible 
for membrane formation, but since a membrane 
formation rate can do the direction of a 
plasma-CVD method quickly, it is desirable. 
Moreover, H2 which is reducibility gas 
although it is a minute amoimt when forming 
especially SiN and it carries out by the 
plasma- CVD method Since it is emitted, the 
effectiveness of preventing oxidation of cathode 
is acquired. By this, oxidation of the low 
activity cathode of a work fimction can be 
prevented, change of a work function can be 
prevented, and a stable electron injection 
property can be maintained. In addition, SiN 
which formed membranes by the plasma-CVD 
method can be patternized by the RIE method. 
[0025] 

[Effect of the Invention] According to this 
invention, in an organic EL device, since the 
insulating layer is formed with the sihcon. 



nitride compound with httle adsorption and 
emission of H2 O, the electrode surface before 
organic layer membrane formation can be 
extremely made into clarification by technique, 
such as plasma treatment and UV ozone 
washing. Moreover, there is very little H2 O 
emitted from the insulating layer of a sihcon 
nitride compound. Furthermore, in putting the 
container section on an organic EL device, 
emission of H2 O from that internal surface 
becomes a problem, but if the internal surface 
of the container section is covered by the 
insulating layer of this silicon nitride 
compound, it can consider as component 
structure with little emission of H2 O. Thus, 
according to the organic EL device of this 
invention, the problem of H2 O is solved and 
the effectiveness that DS hardly occurs is 
acquired. 



CLAIMS 



[Claim(s)] 

[Claim l] The organic electroluminescent 
element characterized by said insulating layer 
containing a silicon nitride compound in the 
organic electroluminescent element by which 
the organic layer containing a luminous layer is 
prepared and the insulating layer is prepared 
between one side of the electrode of said pair, 
and said organic layer between the electrodes 
of a pair at least with transparent one side. 
[Claim. 2] The anode plate substrate of 
translucency the anode plate of the 
translucency formed on said anode plate 
substrate a conductor said anode plate - the 
insulating layer formed in preparation for a 
conductor top in opening of a predetermined 
pattern said insulating-layer top and said 
anode plate of said opening circles -- a 
conductor -- the organic layer containing the 
luminous layer prepared upwards the cathode 
formed on said organic layer a conductor It is 
the organic ' electroluminescent element 
equipped with the above, and is characterized 
by said insulating layer containing a silicon 
nitride compound. 

[Claim 3] said anode plate - a conductor, said 
insulating layer, said organic layer, and said 
cathode ■■ the organic electroluminescent 
element according to claim 2 characterized by 
having covered the conductor, having attached 
the container member in the airtight condition 
on said anode plate substrate, and covering a 
part of inside [ at least ] of said container 
member with the ingredient containing said 
silicon nitride compound. 
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[Claim 4] Cathode substrate the cathode 
formed on said cathode substrate - a conductor 
said cathode -- the insulating layer formed' in 
preparation for a conductor top in opening of a 
predetermined pattern said insulating-layer 
top and said cathode of said opening circles *- a 
conductor -■ the organic layer containing the 
luminous layer prepared upwards the anode 
plate formed on said organic layer - a 
conductor It is the organic electroluminescent 
element equipped with the above, and is 
characterized by said insulating layer 
containing a sihcon nitride compound. 
[Claim 5] said cathode • a conductor, said 
insulating layer, said organic layer, and said 
anode plate ■- the organic electroluminescent 
element according to claim 4 characterized by 
having covered the conductor, having attached 
the container member in the airtight condition 
on said cathode substrate, and covering a part 
of inside [ at least 1 of said container member 
with the ingredient containing said silicon 
nitride compoxmd. 

[Claim 6] Claim 1 chosen from the group which 
said silicon nitride compound becomes from 
SiN, Si2 N3, Si3 N4, and SiON, 2, 3, 4, or an 
organic electroluminescent element given in 
five. 

[Claim 7] Claim 1 said whose silicon nitride 
compound is SiN formed by the plasma-CVD 
method, 2, 3, 4, or an organic 
electrolxuninescent element given in five. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the gas-evolution property of 
SiON in an example of the gestalt of operation 
of this invention. 

[Drawing 2l It is the gas-evolution property of 
SiN in an example of tiie gestalt of operation of 
this invention. 

[Drawing 3l It is the gas evolution property of 
SiO currently used for the conventional 
insulating layer. 

[Drawing 4l It is the sectional view of the 
organic EL device which is an example of the 
gestalt of operation of this invention. 
[Drawing 5l It is the sectional view of the 
organic EL device which are other examples of 
the gestalt of operation of this invention. 
[Drawing 6l It is the typical sectional view of 
the conventional organic EL device. 
[Drawing 71 It is the sectional view showing an 
example of the structure of the conventional 
organic EL device which has an insulating 
layer. 



[Description of Notations] 

2 Anode Plate Substrate 

3 and 17 an anode plate •- conductor 

4 14 Opening 

4, 9, 14, 19 Insulating layer 

6 16 Organic layer 

7 and 13 cathode - conductor 

1 11 Organic electroluminescent element 

8 18 Container section 
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